INTRODUCTION
============

Dieulafoy lesion is an aberrant submucosal vessel that lies in close contact with the mucous membrane, which may lead to its exposure, causing massive gastrointestinal (GI) bleeding.[@B1] It is the cause of approximately 6% of upper GI bleeding.[@B2] It is most commonly found in the proximal stomach and especially within 6 cm of the gastroesophageal junction, predominantly on the lesser curvature. However, it can occur anywhere in the GI tract, such as the small bowel.[@B3] Due to difficult access, diagnosis of small bowel bleeding is often delayed; therefore, a multidisciplinary approach is needed to obtain its proper diagnosis and treatment.

We experienced two cases of ileal Dieulafoy lesion bleeding that presented with massive hematochezia and instability of vitals. The two cases were diagnosed and treated successfully using single balloon enteroscopy (SBE) with hemoclips. We discuss the clinical features as well as useful diagnostic and therapeutic modalities of ileal Dieulafoy lesion through a computer-assisted search of the English language literature.

CASE REPORTS
============

Case 1
------

A 47-year-old man was admitted to our hospital for hematochezia of 8 hours. He denied previous medical history as well as taking any medication such as non-steroidal anti-inflammatory drugs. On initial physical examination, blood pressure was 100/70 mm Hg, and pulse was 102 beats/min. Initial blood hemoglobin level was 10.2 g/dL, but all other values were within normal limits. He underwent esophagogastroduodenoscopy (EGD), but the bleeding focus was not found. We tried to perform colonoscopy but failed due to poor bowel preparation and fresh blood. On the second day of admission, he developed hypovolemic shock due to massive hematochezia, and blood hemoglobin level dropped to 6.2 g/dL. He underwent abdominal computed tomography (CT), which showed contrast media that filled the bowel lumen at the terminal ileum. He then underwent superior mesenteric artery angiography. On the angiography, the contrast media had leaked out of the vessel supplied by a branch of the right ileocolic artery of the superior mesenteric artery, and the bowel lumen around the terminal ileum was filled with contrast media ([Fig. 1](#F1){ref-type="fig"}). However, we failed to control the bleeding, because the artery was too small for embolization treatment. He received transfusions of 10 units of packed red blood cells. While he was prepared for emergency surgery, his vital signs became stabilized, so he underwent colonoscopy. We found fresh blood throughout the entire colon and terminal ileum but could not find the bleeding focus. For small bowel evaluation, we performed SBE with a retrograde approach and found the Dieulafoy lesion on the distal ileum, approximately 20 cm from the ileocecal valve ([Fig. 2A](#F2){ref-type="fig"}). Hemostasis was done successfully using hemoclips ([Fig. 2B](#F2){ref-type="fig"}). For evaluation of other small bowel lesions, we performed capsule endoscopy but could not find any abnormal lesion except the previously placed hemoclips ([Fig. 3](#F3){ref-type="fig"}). He recovered rapidly, with no signs of recurrence.

Case 2
------

A 79-year-old woman was admitted due to hematochezia and dizziness. She had obstructive coronary artery disease and took aspirin and an antiplatelet agent. On admission, blood pressure was 127/75 mm Hg, and pulse was 102 beats/min. Blood hemoglobin level was 8.7 g/dL. On the day of admission, she underwent EGD and colonoscopy, but we could not find the bleeding focus. She then underwent abdominal CT, but there was no specific lesion in the GI tract suspicious for bleeding. We recommended enteroscopy for evaluation of the obscure bleeding focus, but she refused because her melena ceased. Vital signs were stabilized, and she was discharged home on the ninth admission day. Six days after discharge, she revisited our hospital due to recurrent fresh hematochezia. At that time, blood pressure dropped to 88/56 mm Hg, and pulse was 107 beats/min. Blood hemoglobin level was 8.3 g/dL. As she had underwent EGD and colonoscopy, we performed SBE with a retrograde approach. We found a fresh blood clot adherent on the mucosa of proximal ileum and, after saline irrigation, we detected the active bleeding focus at a narrow point of normal-appearing mucosa ([Fig. 4A](#F4){ref-type="fig"}). Hemostasis was successfully done using hemoclips ([Fig. 4B](#F4){ref-type="fig"}). She was discharged home and had no evidence of recurrent GI bleeding at her 2 month follow-up visit.

DISCUSSION
==========

Dieulafoy lesion can be associated with massive, life-threatening hemorrhage and accounts for between 1% and 2% of cases of major GI bleeding.[@B4] Dieulafoy lesion is used to describe the finding of a large submucosal artery, which is otherwise histologically normal, lying in close contact with the mucous membrane. The etiology of this abnormally tortuous submucosal artery is unknown.[@B5] The incidence varies from 0.5% to 14%, depending upon selection criteria.[@B2]

As documented above, the diagnosis of Dieulafoy lesion is based upon classical histologic features. However, histologic evaluation is usually unavailable in most case, because recently most vascular lesions have been treated by nonsurgical modalities.[@B6] Endoscopists rely entirely on endoscopic features to make their diagnosis from a critical review of many published articles. Endoscopic criteria for the diagnosis of Dieulafoy lesion are: 1) active arterial spurting or micropulsatile streaming from a minute (less than 3 mm) mucosal defect or through normal-surrounding mucosa; 2) visualization of a protruding vessel with or without active bleeding within a minute mucosal defect or through normal-surrounding mucosa; or 3) a fresh, densely adherent clot with a narrow point of attachment to a minute mucosal defect or to normal-appearing mucosa.[@B7] Although endoscopic features could not be proven to be a true Dieulafoy lesion by the historical criteria mentioned above, the endoscopic finding remains convincing for Dieulafoy lesion.

In one study, the authors classified vascular lesions in the small bowel into the following six groups: 1) type 1a, punctulate erythema (\<1 mm), regardless of oozing; 2) type 1b, patchy erythema (a few mm), regardless of oozing; 3) type 2a, punctulate lesions (\<1 mm) with pulsatile bleeding; 4) type 2b, pulsatile red protrusion without surrounding venous dilatation; 5) type 3, pulsatile red protrusion with surrounding venous dilatation; and 6) type 4, unclassified lesions. Being different in size from one another, types 1a and 1b were considered angioectasia. Type 2a and 2b were considered Dieulafoy lesion, and type 3 represented an arteriovenous malformation.[@B6] According to that classification, our first case is considered to be type 2b, and the second case is 2a. Angioectasia is a venous/capillary lesion and thus is likely to be treated by endoscopic cauterization. However, Dieulafoy lesion and an arteriovenous malformation may cause arterial bleeding, which require endoscopic treatment with a clip or with laparotomy for large lesions. The authors concluded that this classification would be useful for selecting the hemostatic procedure.[@B6],[@B8]

Small bowel bleeding continues to be difficult to visualize directly on routine endoscopy. Therefore, diagnosis of bleeding in the small bowel is often delayed. To localize a source of small bowel bleeding, multidisciplinary approaches such as abdominal CT, angiography, radionuclide scan, and capsule endoscopy is needed. With the development of endoscopy, push enteroscopy is performed to diagnose and treat a bleeding source. Push enteroscopy has two types, SBE and double-balloon enteroscopy (DBE), and two approaches, anterograde (per oral) and retrograde (per anal). In some studies, SBE is as effective as DBE for the appropriate diagnosis and management of obscure GI bleeding cases by identifying a bleeding source and providing a means of treatment in a high percentage of patients.[@B9],[@B10] However, in some studies, DBE had a higher total enteroscopy rate than SBE accompanied by a higher diagnostic yield.[@B11],[@B12] Enteroscopy has a low risk of complications. However, acute pancreatitis after enteroscopy is the most frequent complication and has to be taken into consideration in the written informed consent.[@B13]

Several cases of ileal Dieulafoy lesion bleeding have been reported. Most of them were treated surgically and diagnosed with histology.[@B14]-[@B16] However, endoscopic treatment will replace surgery in a significant portion of small bowel Dieulafoy lesion cases. Since the widespread availability of endoscopic or angiographic treatment, surgery will play a minor role and often be left as the last therapeutic option for rebleeding lesions or after failed nonsurgical treatment.[@B16]

In summary, for the appropriate evaluation of small bowel bleeding, an aggressive multidisciplinary approach, such as radiologic intervention, enteroscopy, and surgery, should be performed. With advances in endoscopic techniques, enteroscopy could play a major role in the diagnosis and treatment of ileal Dieulafoy lesion bleeding.
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![Angiographic finding of superior mesenteric artery. It showed the fine feeding branch from the right ileocolic artery (arrow) and bowel lumen filled with contrast media at the terminal ileum (arrowhead).](ce-45-440-g001){#F1}

![Single-balloon enteroscopic findings. (A) It revealed Dieulafoy lesion on the distal ileum. (B) Hemoclipping was performed on the exposed vessel.](ce-45-440-g002){#F2}

![Capsule endoscopic finding. It revealed no abnormal lesions except the previously placed hemoclips.](ce-45-440-g003){#F3}

![Single-balloon enteroscopic findings. (A) It showed the active bleeding at a narrow point of normal-appearing mucosa (arrow). (B) Hemoclip hemostasis was performed until the vessel stopped bleeding.](ce-45-440-g004){#F4}
